SUPPLEMENTAL MATERIAL
The incidence of major cardiovascular events in immigrants to Ontario, Canada:
The CANHEART Immigrant study
In addition to the material contained in this appendix, information about the CANHEART initiative and the Immigrant study (including a slide deck) can be found on the study web site at www.canheart.ca. Supplemental References health determinants and health care utilization for the Canadian population aged 12 and older. 4 The CCHS includes respondents from all ten provinces and three territories in Canada. It is conducted in multiple languages to include non-English and non-French speaking residents, and uses sampling weights in data analyses to be representative of 98% of the Canadian population. Only responses up to 2010 are linkable to other databases because encrypted health card numbers for later respondents were not available at the time of the study.
Contents
Office of the Registrar General of Ontario Vital Statistics Database (ORGD): Contains information about all deaths registered in Ontario since 1990. Since health card numbers are not provided in this dataset, records are linked to the RPDB and other health administrative databases by deterministic (79%) and probabilistic (17%) data linkage. Additionally, as deaths prior to 2003 are classified using ICD-9 codes and deaths thereafter are classified using ICD-10, a single cause of death variable in ICD-9 format was created to facilitate analyses using cause of death. Ontario Visible Minority Database: Dataset that uses validated lists of South Asian and Chinese surnames to assign an ethnicity of Chinese or South Asian (Canada's two largest visible minority groups), or "general" to individuals in the RPDB. 6 Surnames not unique to the South Asian or Chinese populations are purposely excluded from the lists.
Specificity is over 99.5% and positive predictive value is 89 to 92%; sensitivity is 50% for South Asians and 80% for Chinese.
Ontario Drug Benefit Database (ODB): Contains information on prescription drug claims covered by and made to the Ontario Drug Benefit programme. This programme primarily covers drug expenses for Ontarians with a valid OHIP card who are 65 years and older or residents of long-term care facilities, but also provides coverage to others such as those receiving social assistance. Key data elements include dispensing date, drug identifier, quantity supplied and whether the recipient is a resident of a long-term care facility.
b) Study variables
A summary of data sources used to develop study variables is provided in Supplemental Figures 1 and 2 .
The RPDB was used to obtain data for sex, date of birth, date of death and OHIP eligibility dates. Other sociodemographic information for immigrants, including date of immigration to Ontario, country of birth and mother tongue was obtained from the CIC database. An immigrant's ethnicity was determined from country of birth, mother tongue and surname (for Chinese and South Asian ethnicity) using validated algorithms. 1, 6 To identify , triglycerides, total to high density lipoprotein cholesterol ratio (TC/HDL) and fasting serum glucose. TC, HDL, and TC/HDL were selected as the primary lipid measures since previous studies and analyses of the CANHEART data identified these to be the best predictors of cardiovascular events. 9 Socio-demographics of the immigrant study population with laboratory data available are similar to the overall study population, while those with CCHS data available are more likely to have completed university than the overall study population (Supplemental Table  1 ).
Our primary outcome (or clinical endpoint) was defined as a composite measure consisting of either a hospitalization with a most responsible diagnosis of acute myocardial infarction, stroke, revascularization with percutaneous coronary intervention or coronary artery bypass surgery, or death due to ischemic heart disease or cerebrovascular disease. ICD-9 and ICD-10 codes used to define these events are listed in Supplemental Table 2 and have been previously validated using chart reviews. Hospitalization data was obtained from the CIHI DAD while cause of death was determined from the ORGD. Deaths in the study population where cause of death is unknown (4% of immigrants and 1% of long-term residents) were classified as non-cardiovascular deaths.
c) Data analysis
Analyses were conducted comparing eight major ethnic groups and 29 countries of birth with at least 5000 immigrants in the study population. Categorical variables were examined with frequency tables and chi-square tests. Continuous variables were examined using one-way ANOVA. All estimates for socio-demographic characteristics, cardiovascular risk factors, and outcomes were directly age-standardized to For analyses of lipid and glucose levels, the age at the time of the laboratory test was used for standardization (30-34, 35-39, etc., 70-74, 75-84) since the time of testing varied across the cohort. Further details describing the use of CCHS data to obtain smoking prevalence and BMI estimates are provided separately due to the complexity of the methods used. Due to our study's large sample size, we report 95% confidence intervals as they are more meaningful than p-values.
Sex-stratified, sequential Cox proportional hazard modelling was performed to investigate the incremental contribution of known socio-demographic and traditional cardiovascular risk factors on differences in the primary outcome of a major cardiovascular event between ethnic groups and the long-term resident cohort. Time to our primary outcome was defined in months, and individuals were censored when they emigrated from Ontario or their eligibility for OHIP lapsed (if ineligibility lasted for greater than one continuous year during the 10 year followup period). Beginning with an unadjusted model, subsequent models included age first, followed by the addition of socioeconomic status (SES) measured by neighbourhood income quintile, and then the addition of the four traditional cardiovascular risk factors -smoking, hypertension, diabetes, TC and HDL. A final model included BMI.
The proportional hazards assumption was tested by including time by ethnic group interaction terms into the models and examining their significance at p<0.05. In the full risk-adjusted model, the assumption was met for all female ethnic groups and three of eight male ethnic groups (East Asian, South Asian and West Asian/Arab). However, we report hazard ratios as time-averaged effects of ethnicity recognizing that the reason for varying hazards over time observed in some male ethnic groups requires additional research.
d) Smoking and body mass index (BMI) estimates
Data from the CCHS were used to determine smoking prevalence as of the year 2002 and BMI.
Inclusions/Exclusions: Respondents from the 2000-2012 CCHS cycles who reported they arrived in Canada from 1985-2000 and were without a history of heart disease or stroke were included in the analysis. A long-term resident comparison sample included immigrants who arrived in Canada prior to 1985 and individuals who were born in Canada. Reponses to a question regarding the cultural/racial background of the respondent were used to classify individuals into ethnic groups (Supplemental Table 3 To measure the burden of traditional cardiovascular risk factors and as a comparison with the observed 10-year risk of a major cardiovascular event between ethnic groups and long-term residents, we applied a modification of the methodology used to develop the Framingham risk score to our immigrant and long-term resident study populations. 10 We developed a CANHEART cardiac risk factor score as a points-based risk score based on results from a multivariate Cox proportional hazards model predicting 10-year risk of the primary study outcome. Predictors in our model were age, baseline smoking, hypertension and diabetes status, and TC and HDL levels. Sex-specific models were developed treating age as a continuous variable while TC and HDL levels were categorized following cut points originally developed by The Adult Treatment Panel III and used in Framingham risk functions predicting 10-year risk of hard coronary artery disease. 10 Where TC or HDL test results or smoking status were missing, multiple imputation using complete observations and 5 imputation datasets was conducted. TC and HDL test results were available for 281 397 immigrants and 1 519 084 long-term residents, and smoking status was known for 4080 immigrants and 89 160 long-term residents. Variables used in the imputations for the immigrant cohort were age on January 1, 2002, sex, ethnic group, education, marital status, ability to speak English or French, immigration class, year of arrival in Ontario, Canada, baseline hypertension, baseline diabetes, primary outcome and time to the primary outcome. As variables related to immigration do not apply to or were unavailable for long-term residents, those used for imputations in the longterm resident cohort included: age on January 1, 2002, sex, baseline hypertension, baseline diabetes, primary outcome and time to the primary outcome. These variables were chosen because they were either predictive of TC, HDL or smoking status, were potentially related to our primary outcome, or they could help reduce any participant biases that may be present in our complete data. 11 Since age, TC, and HDL levels were not normally distributed, they were log transformed in the imputations. We assumed values were missing at random since Gamma Dynacare Medical Laboratories has laboratories all over Ontario and the CCHS is sampled to be representative of the Canadian population. A comparison of observed and imputed mean TC and HDL levels and smoking status by ethnicity demonstrated similar values.
Model coefficients for each risk factor without interactions in each of the sex-specific models are shown in Supplemental Table 4 . C-statistics from each of the five imputed datasets were averaged to get an overall sexspecific c-statistic. In each model, the beta coefficient for age was used to determine a constant that is equivalent to a risk increment associated with a five-year increase in age. This constant was considered the number of regression coefficient units equivalent to one point in the scoring system. The difference between the beta coefficient for each risk factor category and that of its reference category, divided by the age-derived constant was calculated to assign a point score for each risk factor category (Supplemental Table 5 ). The reference category was assigned zero points.
A risk score for each individual in the immigrant and long-term resident cohorts was calculated as the sum of the risk factor points. Individual scores could range from -4 to 14 for males and -3 to 13 for females, with lower scores indicating more favourable risk factors (e.g. youngest age, non-smoke, no hypertension or diabetes, low TC and high HDL) and higher scores indicating less favourable risk factors and higher cardiovascular risk. Individual risk scores were averaged to obtain a mean score for each ethnic group and the long-term resident cohort. Since risk factors such as hypertension and diabetes are associated with age, and age varied across the ethnic groups and the long-term resident cohort, we age-standardized the final mean CANHEART cardiac risk factor scores.
All analyses were conducted using SAS version 9.3 (SAS Institute, Cary, NC, USA) or R software version 2.15.1. 6.5% Data are mean (SD) or %. For the overall population and sub-population with TC/HDL results, education is at the time of application for immigration, family class includes immigrants who landed as spouses, partners, parents, grandparents, or children of a Canadian citizen or permanent resident, and economic class includes skilled workers, entrepreneurs, the self-employed, live-in caregivers, investors and their dependents (e.g. spouses, parents and children). Results for the CCHS population are among respondents for whom smoking was calculated, based on responses at the time of survey unless otherwise stated, and are weighted using Statistics Canada's survey weights with standard deviation determined using bootstrapping. SD indicates standard deviation; TC/HDL, total cholesterol/high density lipoprotein. Total cholesterol mmol/L (mg/dL) < 4.14 (< 160) - Encrypted health card number / unique identifier
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